
Venesection has done good in a few instances. By
it impurities can be removed from the blood, and an
overloaded heart and engorged cerebral vessels can be
relieved. It has been resorted to chiefly in cardiac
and cerebral affections.

Various soporifics have been tried. As, however,
normal sleep occurring in the course of Cheyne-
Stokes respiration does not always modify the respi-
ratory phenomena, so soporifics can not be expected
to uniformly give relief. In some cases, it is true,
sleep lessens the dyspnea. In such, morphin and
chloral are most sure to give relief. Knaggs ( Lancet,
1890, i, 744), reports one case that was greatly helped
by paraldehyde. Sulphonal and urethan have been
tried unsuccessfully. Hyoscin and atropin (Stadel-
mann, Zeit. f. Klin. Med., 1894, 267) seem to aggra-
vate the phenomena. The nitrites have been used by
many observers, who undoubtedly hoped for as

prompt relief of this nervous disturbance of respira-
tion as is so usually obtained in asthma when these
drugs are administered. Unfortunately they do not
produce any more uniform results than the soporifics.
In several of my own cases nitroglycerin has afforded
decided, although not complete, relief, but in other
cases it has been useless. In several I was unable to
use it in efficient doses, because of the discomfort
which it produced by dilating cerebral arterioles.

Cheyne-Stokes respiration can not be regarded as

always indicative of grave disease, for it occasionally
occurs in health when sleep is unusually deep. If it
is produced by drug narcosis it is significant of
serious poisoning. In renal, in cerebral and cardiac
affections, it is always to be regarded as a grave com-

plication, and as usually indicating approaching dis-
solution. It is least significant of gravity when it is
most chronic. It is very frequently completely
recovered from. This is oftenest true when it occurs
in connection with infectious and cardiac diseases.

MULTIPLE NEURITIS FOLLOWING
INFLUENZA.
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Multiple neuritis as a cause of pain, paralysis and
wasting was for years overlooked. Graves suggested
that many cases of paralysis attributed to disease of
the brain or spinal cord might be due to disease of
the peripheral nerves. James Jackson described
alcoholic paralysis in 1822, and in 1864 Dum\l=e'\nilfirst
attributed it to multiple neuritis. It is from Dum\l=e'\-
nil's time that the modern study of multiple neuritis
dates. He was followed at a considerable interval of
time by Joffroy (1879), Leyden (1880) and Grainger
Stewart (1881). Since Stewart's paper the disease
has been generally recognized and by degrees an
extensive literature has accumulated. The danger
now is, not that multiple neuritis will be overlooked
but that affections really due to disease of the central
and peripheral nervous systems shall be regarded as
due exclusively to lesion of the nerves. Several
writers have already recorded cases showing the exist-
ence of peripheral and central disease; Mills,1 for

1 Mills, C. K.: Trans. Phila. Co. Med. Soc., 1892, Vol. xiii, p. 26.

instance, says he has seen the apparent concurrence
of multiple neuritis and poliomyelitis.The causes of multiple neuritis now recognized are
numerous. Ross and Bury, in their admirable mono-
graph," classify multiple neuritis under the followingforms: 1. Idiopathic. 2. Toxic. 3. Dyscrasic. 4.
Sensory, vasomotor and trophic. 5. Irritative. The
toxic form includes neuritis due to alcohol, COj, car-
bon bisulphid, dinitro-benzin and analin; the poisons
of the infectious diseases, diphtheria, typhoid fever,
etc.; the metallic poisons, lead, arsenic, mercury, etc.;
and the poisons of rheumatism, gout, chorea, the
puerperal state and diabetes. This classification is
open to some objections but is in the main satisfac-
tory. It brings out the fact that the great majorityof the cases are clearly of toxic origin, and it shows
what a great variety of diseases may develop the
poisons capable of causing neuritis.
Just here it may be well to state that the term neu-

ritis is used for convenience. It is not intended to
imply that the pathologic process is really inflam-
matory, though it may be in some cases. To avoid a
false impression, Sharkey has proposed the name," peripheral nerve intoxication,'1 while others speakof "peripheral nerve degeneration."

Since the epidemic of influenza in 1889, cases of
neuritis occurring in association with influenza have
been reported. The number is now considerable
A much smaller number of oases of multiple neuritis
has been recorded. Some of the more recent writers
on multiple neuritis, however, do not mention influ-
enza as a cause. Probably one reason is the difficultyin the diagnosis of influenza in some cases. In myexperience it is the milder type of influenza which is
more likely to be followed by neuritis ; and it is in
precisely these cases that it is impossible to be cer-
tain of the diagnosis. We lack the important testswhich we possess in a culture from the throat in
diphtheria, and an examination of the blood and urine
in typhoid fever. Nevertheless, I am confident that
we can attain a reasonable degree of probability in the
diagnosis, and I feel equally confident that the poison
of influenza is a frequent cause of neuritis and occa-
sionally of multiple neuritis.

Ross and Bury declare that affections of the periph-eral nerves were exceedingly common during the last
two epidemics of influenza (1889-90, 1890-91). Iso-
lated neuritis of almost every peripheral nerve in the
limbs and of almost every cranial nerve, has been
recorded; while multiple neuritis, though less com-
mon, was occasionally observed.

Putnam,3 on the other hand, has expressed surprise
at the infrequency of nervous disorders followinginfluenza.
In the statistics from the collective investigation of

the Berlin Medical Society,4 it appears that nervous
complications and sequelae occurred in 1,442 cases, or
45.7 per cent. Neuritis, including multiple neuritis,
is mentioned in 22 cases and neuralgia in 915. It
seems to me that the difference between neuralgia and
neuritis—meaning by the latter term intoxication and
degeneration—is one of degree of irritation. Prob-
ably, therefore, some of the 915 cases reported as
neuralgia would have been reported by others as
neuritis.

2

Ross and Bury: Peripheral neuritis, London, 1893.
3 Putnam, J. J.: Boston Med. and Surg. Jour., Oct. 13, 1892, 405.4 Die Influenza-epidemie, 1889-90, im Auftrage des Vereins f\l=u"\rInnereMed. in Berlin. Herausgegeben von E. Leyden und S. Guttmann,Wies-

baden. J. F. Bergmann, 1892.
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So far as my personal experience goes, I have seen
more cases of neuritis in the past year than in the
preceding five years.

Case J.—A brakeman, age 35, married, with two healthy
children, and personally free from alcoholism and syphilis, was
taken sick about April 20, 1895, with headache, coryza and
sore throat. The catarrhal symptoms were mild. The chil-
dren had had influenza a short time previously. I saw the
patient first on April 23, 1895. The temperature was then
only slightly above normal. The catarrhal symptoms persisted
but were completely overshadowed by intense headache and
somewhat less severe pain in the back and limbs. The tem-
perature in a few days came down to normal, and throughout
the remainder of his illness was always found subnormal when-
ever it was taken. The headache proved extremely obstinate
persisting for six weeks or two months. Phenacetin and anti-
pyrin only mitigated the pain. The headache was more
intense at times but did not wholly cease. In a short time
pains appeared in the right intercostal spaces, then in the left
side and in both thighs and legs. Less severe pains developed
in the shoulders and arms. These pains were at times
extremely severe, especially the pain in the left side. It
resembled the pain of pleurisy in being aggravated by breath-
ing and motion, but the physical signs of pleurisy were absent.
The pains in general were aggravated by motion, and were
associated with muscular soreness and with tenderness over the
nerve trunks. They were paroxysmal in character but not
regularly so. During the first two months the headache was
the most constant source of suffering ; next in constancy and
at times worse in intensity was the pain in the left side and
arm. The patient was confined to bed. The appetite was
almost completely lost and insomnia was as obstinate and
almost as distressing as the pain. He lost flesh steadily but
not rapidly. Toward the latter part of May and in June he
improved considerably. He was able to move around his room
with the help of a cane. Most of the pains had subsided, but
pain persisted in the left sciatic and lumbar region. The
sciatic was tender to pressure. The appetite improved slowly
but fitfully. For a week or two he was able to eat scarcely
anything because food caused intense pain, sometimes with
vomiting ; but more frequently food was hurriedly expelled
from the bowel almost as soon as it had been swallowed.
On June 19 he developed pain and oppression over the heart

and collapse, with cool moist skin and an extremely weak and
irregular pulse. He rallied slowly from this attack, but had
several recurrences in milder form.

On July 2 he was taken to a summer resort, where he im-
proved wonderfully, especially in appetite and ability to sleep.
For almost the first time since his illness began he could
relish food and eat it without discomfort. The return of
sleep was especially gratifying. He gained flesh rapidly and
recovered considerable power in the left leg, though it was
still stiff and painful.
After his return to the city there was partial relapse. The

appetite was not so good and there was more pain. There
was nothing loft of his neuritis except the sciatica. He refused
to go to bed and be treated properly, and by degrees became
despondent. Very hot weather agreed with him. He wished
it were 120 degrees F. continually.
By Dec. 6, 1895, his condition had not changed much. The

left leg was wasted, knee-jerk totally absent on left side and
diminished on the right. Most of the pain was referred to
the left leg below the knee and to the left lumbo-sacral
region. He still, at times, had pain elsewhere, with headache
and insamnia. The sphincters were never involved.

On Jan. 13, 1896, he was much freer from pain. He had
not been out of the house since November and had only
twice been down stairs. The left foot was in the position of
talipes varus. The foot could be straightened but did not
remain straight and the patient walked on the side of the
foot. Manipulation of the toes and foot caused pain in the
leg. Anesthesia of the leg was first complained of. In other
respects he had gained, eating and sleeping well and gaining
in flesh. But he was unwisely advised by another physi-
cian, that the leg was hopelessly paralyzed and that the best
thing to do was to wear a brace for it. The result was an
aggravation of the paresis and the development of psychic
paralysis. This condition was first recognized by Dr. J. H.
Lloyd in the latter part of July, 1896. There was at this
time very pronounced analgesia and anesthesia segmental in
type, but the muscles could be made to react to the galvanic
current. The patient was persuaded to abandon the brace,
and by degrees has recovered nearly full power in the leg,
with full sensation. He resumed his work as brakeman in
April, 1897,

It is probable that in this case there was, in addi-
tion to peripheral neuritis, a mild poliomyelitis. The
course of the disease could have been much short-
ened had the patient's means permitted him to have
the proper care. He was also at times uncontrollable,
wandering about to various doctors and healers and
taking patent medicines.
In this case the neuritis involved sensory and motor

nerves of the cerebro-spinal system, and also the
vagus. In all probability the attacks of faintness
and collapse, which occurred on a number of occa-

sions, are to be best explained by supposing an
involvement of the nerves in the heart substance;
and the anorexia, vomiting and diarrhea by a similar
involvement of the visceral ends of the vagus or pos-
sibly of the abdominal sympathetic. Dr. Seymour J.
Sharkey, in his suggestive paper on peripheral neu-

ritis,5 says that the vagus is not infrequently involved,
and that it gives rise to marked and even fatal cardiac
disturbance. A few observations have shown that the
terminal distributions of the nerves of the heart are
liable to alterations which probably play an impor-
tant part in some cases of serious cardiac disease.
He suggests also that the sympathetic nerves may be
involved, and that such involvement may account for
visceral neuralgias and disturbances of secretion and
metabolism.
A case of neuritis of the viscera, reported by John

Ferguson6 in 1890, anticipates these suggestions by
Dr. Sharkey. The patient was a woman aged 40
years. A short time after the attack of influenza
passed off she began to complain of paroxysms of
pain of the most agonizing character. These attacks
might occur at any hour in the day, but they were

generally most likely and most severe toward morn-

ing. Despite all efforts to relieve her she grew worse
and died after a period of great suffering lasting ten
weeks. The postmortem examination of nerves and
ganglia throughout the abdomen showed them to be
in a highly inflamed condition. Under the micro-
scope, marked degeneration of nerve tissue was
shown.
In one of Sansom's cases there were shooting pains

in the epigastrium; but the case, although of alarm-
ing intensity, ended in recovery. In Case 4 of my
series the visceral symptoms were pronounced.

Cane 2.—Woman, aged 40 years. On February 17, six days
after a mild attack of influenza characterized by sore throat,
headache, and pains in the back and limbs, she was seized
with excruciating pain in the right side of the fauces. The
throat was red, edematous and swollen, the tonsils only
slightly enlarged. There was no suggestion of membrane.
Other members of the family were convalescing from influenza.
The throat trouble was probably an angioneurotic edema.
Pain was much aggravated by swallowing, but under treat-
ment had very much lessened by morning—so much so, indeed,
that the patient seemed nearly well. She remained in the
house until February 25, and then went for a short walk. She
felt weak on her return but was obliged to go out the next day
to call on one of the family who had been ill with influenza.
On February 27 she felt threatened with a return of the pain
in her throat, but it never became severe ; that night and the
next morning she had most excruciating pain in the back from
the waist to the shoulders. The sensation was as though the
flesh was tearing from the bones. There were no shooting
pains in any direction, but there were pains in hips and legs,
and the sciatics were tender to pressure. The muscles were
sore to the touch. The pain in the throat subsided abruptly
when the pain in the back began. The pain in the back lasted
some hours, then moderated, but did not subside entirely; it
increased again in the afternoon. A hypodermic injection of
morphin (gr. i4) and atropin (gr. 1-150) gave prompt relief and

5 Sharkey, S. J.: Brit. Med. Jour. Feb. 22,1896, p. 456.
6 Ferguson, John: Alienist and Neurologist, 1890, 534.
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secured a comfortable night. In the next few days numbness
and soreness appeared in the arms. Closure of the hands
caused pain ; while she was able to walk, standing developed
numbness in the legs and feet. There was no fever. Exam-
ination of the lungs, heart and abdomen was negative. The
only spot of tenderness was about the third dorsal spine.
In the first week of March there was a gradual increase in

the pains in the arms, appearance of pain in the left inter-
costal along the eighth rib, in the axilla, and a persistence of
the paroxysms of pain in the back. These came on pretty
regularly at first about midday, and gradually increased in
intensity until 7 or 8 p.m. Under a hypodermic injection
they subsided until midnight or the early morning hours,
and then recurred, to again subside. For days the hours
between 9 a.m. and 12 m. were almost entirely free from pain.
When the paroxysms of pain in the back appeared there
was an aggravation of the pain wherever it before existed.
On March 7, some muscular twitchings appeared in the arms
and legs. The pain appeared in the lumbar region and
became less severe in the dorsal. The patient was made
extremely nervous by flushings, which occurred frequentlyduring the day and night and always aggravated the pain.
They were followed by cool perspirations. There was no
increase of dorsal pain by ice or hot water ; no girdle sensation.
By March 10, the superficial cervical nerves were involved.
The neck muscles, especially on the left side, were tender.
The face was painful to the touch at all times. Gradually the
tender areas extended, and the sensitiveness became so deli
cate that tapping or a sudden touch almost made her scream.
There was the same tenderness of the hands and fingers, espe-
cially on the left side. Pressure on any nerve trunk or motor
point, Erb's, ulnar, median, sciatic or perineal, caused acute
pain. The soreness and aching in arms and legs were constant,
irrespective of a paroxysm of pain. Morphin, hypodermically,
relieved the pain in the back, but had no effect on that in the
arms. In the face the point of greatest tenderness appearedto be just under the left malar bone. It was painful to open
the mouth. Food sometimes stuck in the throat and had to
be coughed up.
During the following week the patient was very miserable ;

she had more or less pain all the time, and usually two or three
times in the twenty-four hours there was a sharp exacerbation
requiring a hypodermic injection of morphin. On several
occasions she was nauseated and vomited. She complained
that as soon as she fell asleep she was aroused by a violent
jerking of the leg muscles. The dorsal position with the head
elevated is the only one possible. If the patient lie on her
side the flushes of heat become suffocating and unbearable.
On several occasions there was disagreeable faintness on awak-
ening in the morning. In the week from March 20 to 27, there
was improvement in the amount of pain, and in the behav
ior of the stomach. The arms were firmly bandaged with flan-
nel and became more comfortable. They are still constantlypainful with diurnal exacerbations on which quinin never had
any influence. Numbness is complained of in the hands and
feet, and burning of the palms and soles of the feet. Nerve
trunks are still very tender. The neuritis extended to the
nape of the neck, involving the posterior auricular, the occip
ital and the temporal branches. This region, especially about
the face and brow, had been very tender, but now became
painful, and in a few days was the seat of greater pain than
either back or arms. Nevertheless the pain was not as intense
as formerly, and gr. L8 of morphin and 1-300 of atropin, two or
three times a day, was sufficient to make it bearable. The
headache now became the most distressing pain. There was
at times considerable depression of spirits and a feeling of gen-
eral wretchedness. The pulse, which had gradually increased
in frequency from 60 at the beginning of the illness to 100, now
began to beat more slowly. Respiration had never been dis-
turbed. The temperature had varied from a little below to a
little above normal.
During the first week of April the pain lessened. There

was still intense hyperalgesia of the fingers and face. The
smoothest surface, as of a silver spoon, felt rough and granu
lar. There was more freedom of motion both of arms and legs,
so that the patient could turn from side to side. She was,however, unable to lie long on one side because the hip under-
neath her became so sore. Later the ears became so tender
that the pressure of the softest pillow became unbearable for a
longer time than an hour. For this reason the patient roused
every hour during the night, turned over and again went to
sleep. Morphin was no longer required, codein, gr. W, two or
three times a day, was sufficient, and by degrees this was les-
sened. In the beginning of her illness she had required the
codein and other anodynes by the mouth in addition to the
morphin hypodermically.

On April 16, the flannel bandages were removed from the
arms, and a long sleeved undershirt substituted. By April
22, she was able to sit up in a chair for about twenty minutes.
The fingers were less numb, but still very sensitive. Both
arms and legs were noticeably wasted, especially the left. The
grasp of the left hand was reduced to the very faintest press-
ure. The knee-jerks were diminished but not absent. During
the next few weeks there were days when the headache became
temporarily worse, but improvement in strength and flesh was
steady and satisfactory. Some numbness with hyperalgesia.
persisted in hands and feet. There was complete loss of power
to distinfiuish form, substance, size and weight by touch. The
patient could not distinguish a watch from a handkerchief by
touch.
In the first week of May she became able to walk a little.

Station was disturbed. There was no incoordination of the
arms. When seen May i6, the patient was able to walk about
and had been downstairs. There was no disturbance of station
when standing with the feet close together and the eyes
closed. She had also regained power to distinguish objects by
touch. The only pain that persisted was to the left of the
vertex. Numbness in a diminished degree still persists in the
toes and left thumb. She can now wear a loose shoe, whereas
hitherto anything but a very large slipper caused unbearable
pressure on the toes. The gait is that of a feeble person.
[July 12.—The patient has gained in strength and can walk

fairly well. There is still numbness and disturbed sensation
in the feet, especially the toes, so that in the dark she can not
be sure where the feet are placed in walking. There is morn-
ing headache, confined to the left temple.]
In this case the sensory and vasomotor symptoms

were more prominent than the motor. Both the
spontaneous pain in the muscle masses and the
hyperalgesia of the skin were remarkable for their
intensity and persistence. I have never seen greater
suffering from the same cause. The patient has
naturally more than the average amount of self-con-
trol and is capable of bearing a great deal of pain
without complaint; but the pain was absolutely unen-
durable. When it was moderately severe a combina-
tion of neuralgic remedies by the mouth lessened the
pain sufficiently to make it bearable; but when it
became very severe nothing sufficed but a hypodermic
injection of morphin and atropin. These injections
were required for several weeks with, however, grad-
ually lessening frequency and dose. As a rule, they
speedily brought about a state of comfort, both men-
tal and physical; yet a complete relief from all pain-
ful sensations was not secured; for example, when the
pain in the back was the most intense, a hypodermic
injection appeared to stop it entirely; and while the
pain in the arms was greatly lessened a dull aching
persisted, as did the hyperalgesia of the skin. This
hyperalgesia of the skin was noteworthy. The patient
declared that the fingers felt as though the nerves
were on the outside of the skin. Associated with it
was numbness, especially in the left thumb. Although
the fingers were so markedly hyperalgesic, there was
loss of the power of distinguishing objects by* shape
aud texture. In Senator's7 case there was also diffi-
culty in distinguishing objects by touch. Moreover,
there was also loss of the weight sense. The patient
could not tell her watch from her handkerchief, and
when partly recovered let objects fall from her hand
because she did not know how tight to hold them.
Finally, the vasomotor symptoms are interesting.

The flushings which were present had occurred for
several months before her illness and were part of the
menopause; but during the first month of her illness
they recurred much more frequently and for a time
were harder to bear than the pain. As the wave of
heat would sweep over her the face would flush, the
patient would feel suffocated, and there would be a

7 Senator: International Clinics, 1895, iii, 139.
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great aggravation of whatever pain at the time mightbe present. The flushing lasted but a few minutes,
being followed by perspiration, which was profuse in
the beginning of her illness.

Taken all in all the case seems to me remarkable;
alike for the wide distribution of the sensory symp-
toms, their manifold character, and their severity. So
far as mere intensity is concerned, the case is not unu-
sual. Pain has been present in all my cases, and at
times was perhaps, as intense as in Case 2; but in
none of them did it last as long with full intensity or
have so wide a range.
In all of Sansom's8 five cases pain was the most

prominent symptom. In one, a man aged 41 years,
there were fearful nocturnal exacerbations in which
the patient shrieked with pain.

The vasomotor symptoms were distressing, as

already mentioned, but the sweating was probably not
as great as in the case reported by Brosset.5 The
patient was a woman aged 34 years. About ten days
after the onset of influenza she felt some pricking in
the left hand. Both palmar and dorsal surfaces of the
hand sweat profusely. There were also profuse general
perspirations, and later the same phenomena in the
right hand. The disease was progressive. In the
course of eleven months all four extremities had
become involved. Pain still persisted even in the
arms, and there was considerable wasting. Profuse,
exhausting nocturnal perspirations were a marked
feature in Case 6 of my series. Such muscular
twitchings as was present in Case 2, is not uncom-
mon. It appears to be an exaggeration of that which
is at times noticed when a person is about dropping
off to sleep.
In a curious case reported by Testi "' there were

convulsive attacks and spasmodic contractions of
various muscles. The muscular cramps recurred at
first from eight to ten times a day. Pressure along
the vertebral column did not cause pain, but provoked
spastic contractions of the arms. There was, how-
ever, a painful spot at about the third dorsal vertebra.
The nerve trunks in both arms were tender. The
touch sense was diminished. There was hyperesthe-
sia, some vasomotor disturbances and reaction of
degeneration in the muscles.

Revelliod has reported a case of paraplegia follow-
ing influenza. The patient was 16 years old. The
disease took the form of spasmodic tabes. The
gait was of spinal trepidation with condensed sub-
sultus propagated to the whole body as "soon as the
foot touched the ground. The patient recovered.
Revelliod also says that he has noted three cases of
tetany of the upper limbs.

Case 3.—I saw some years ago a boy 3 years old who was
thought to be paralyzed in both lower limbs. The condi-
tion had followed influenza, and had persisted for some weeks
before 1 saw him. The boy was able to sit up in bed, but
when moved he cried out with pain, and at night occasionally
screamed with pain. He could not be made stand on his feet,
although before his illness he could run about freely. His
refusal to stand was ascertained to be not so much from ina-
bility, although the legs were somewhat wasted and the mus-
cles flabby, as from the extreme pain which the effort caused.
At first an outcry of pain was induced even when I lifted the
leg. Associated with the pain, and probably caused by it, were
persistent insomnia and very poor appetite. There was no

8 Sansom: Lancet, London, Jan. 2, 1892.
9 Brosset: Lyon[ill]M\l=e'\dicale,1891. lxvi, 359.
10 Francesco Testi: Un caso di neurite multipla con fenomeni di

tetania consecutiva all'influenza osservato in un militaire del 93d reg.
infanteria in Pisa. Gioruale medico del Ro. esercito e della Ra. marina,
Rome, 1890, xxxviii, 837.

evidence of rickets, syphilis or rheumatism. Under suitable
treatment for the neuritis there was rapid improvement and
the boy could soon use his limbs.

Case 4.—I saw several years ago a healthy, robust youngIrishman, aged about 28 years, free from alcoholism and
syphilis, who had, following influenza of moderate severity,
pains throughout the body and extreme weakness. The tem-
perature was normal or subnormal. Subsequently the pains
became localized, especially in the head and abdomen. The
most distressing symptoms were retching and vomiting and
insomnia. The man's condition was most deplorable. Re
peated examinations failed to disclose any organic disease in
chest or abdomen. Owing to inability to retain nourishment,
to the pain and to insomnia, the loss of flesh progressed
steadily for several weeks. Subsequently by slow degrees the
pain lessened and -he became able to take nourishment, but
weakness persisted for months.
I believe that in this case the explanation of the

symptoms is to be found in a multiple neuritis affect-
ing the pneumogastric and abdominal sympathetic.
It is analogous to Ferguson's case, but with a happier
issue. Bidon has reported some cases in which the
pneumogastric was believed to be involved.
Motor symptoms.—While in my own cases the sen-

sory symptoms were very pronounced and gave char-
acter to the cases, there have been cases reported in
which motor symptoms predominated and one, Buz-
zard's" case, which was almost exclusively motor.
The patient was a man 46 years old. Shortly after
an attack of the character of influenza, he suffered
from pains in the legs and some numbness of the
feet. He soon began to totter in walking, and in a
few months was unable to support himself. His
upper limbs also became weak, but he had never any
pains, twitching or tremor. Alcoholism and syphilis
as causes could be excluded. Thirteen months after
the illness, when he was examined by Dr. Buzzard,
there was a condition of almost universal paralysis.
The lower limbs were absolutely paralyzed and the
only movement retained in the upper limbs was the
slightest possible power to lift the shoulders. The
muscles were much atrophied and there was no reac-
tion to the strongest faradio current. For a few
days after his admission to the hospital the condition
was critical, owing to his difficulty in breathing: but
a very slow improvement soon began, and in a year's
time he could move the arms quite well.

Remak's '2 case is invaluable for the clear history of
influenza and for the careful examination of the
nerves. The patient was taken sick about Christmas,
1889, with influenza. He had considerable fever and
a severe bronchitis. There were several other cases
of influenza in the same house sick at the same
time. Striking symptoms from the beginning in
this case were the severe pains in the back and in
the extremities. These persisted until the paralytic
symptoms appeared, about January 8. The pains then
subsided and the nerve territories in which severe
r.d. had not occurred began gradually to improve.
There was absolute paralysis with severe reaction of
degeneration in the region of both radial nerves,with the exception of the supinator longus; a middle
form of paralysis with degenerative reaction, with
much diminished nerve excitability and absent knee-
jerk in the territory of both crurals, probably also
of psoas, in the region of the ulnars and medians.
The upper arm muscles showed partial r.d. The
cerebral nerves were not involved, the pupillary reac-
tion was intact. Pains in the arms and thighs per-
sisted, and the nerve trunks were tender to pressure.

11 Quoted by Ross and Bury. Op. cit.
12 Remak: Berliner klin. Woch., Feb, 24, 1890, No.8.
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Remak regards the case as one of amyotrophic degen-
erative polineuritis, or multiple degenerative neuritis.
In the development of these cases there may be

other factors besides the poison of influenza. There
is in some persons a disposition to nerve complica-
tions, as is shown in the cases of recurrent palsies.
Thus, in Lehmann's " case, a girl 10 years old had
complete motor palsy of the lower extremities four
days after an attack of influenza. Sensation was

unchanged. The sphincters of bladder and bowel
were not involved. This same girl had previously
had a similar but more severe paralytic seizure. She
was not much improved when dismissed from treat-
ment.

Moreover, Putnam u refers to five cases of polyneu-
ritis in which lead or arsenic or both were present
in the urine. He remarks that in two of these cases
the catarrhal attack which preceded may well have
been influenza. In the other three cases no such
history was obtained, but influenza can not be
excluded. I have myself seen one case of mul-
tiple neuritis in which the poison of influenza seems
to have been associated with rheumatism in the
development of neuritis.

Case 5.—A woman 40 years old was admitted to St. Joseph's
Hospital May 8, 1897. She had a tubercular family history
and a personal history of undoubted rheumatism. Two
months before her admission to the hospital she had an attack
of influenza with marked catarrhal symptoms, which confined
her to bed for two weeks. This was followed by neuritic pains
which appeared first in one of the right lower intercostal spaces.
The pain was so severe she could scarcely breathe. The pain
subsequently appeared in the left foot and then the right leg.
At the time of her admission to the hospital both legs were
involved. There was said to have been, at times, considerable
swelling of the limbs, but the chief complaint after admission
was of pain in the left shoulder, arm and left leg. She had
suffered with insomnia for almost a week. The pain was
found to be associated with marked soreness of the muscles
and tenderness of the nerve trunks. In this case the pain
yielded readily to remedies found useful in influenzal neuritis.

Case 6.—A woman 27 years old was admitted to St. Joseph's
Hospital April 17, 1897. Two weeks before her admission she
was suddenly taken sick with a severe chill, vertigo, tinnitus
and severe occipital headache. She had severe left intercostal
neuritis, a scapulohumeral neuritis and a slight degree of
superficial cervical neuritis. There was slight bronchitis, con-
siderable pallor, extreme weakness and profuse nocturnal per-
spiration. Examination of organs was negative except as to
the existence of the bronchitis mentioned. The patient recov-
ered and was discharged. It is possible that syphilis is a fac-
tor in this case, as the patient had had three miscarriages, the
last one a year ago. There was no history of alcoholism or
rheumatism.

The association of disease of the cord with mul-
tiple peripheral neuritis has been referred to. It
seems to have been present in one of Westphalen's15
cases (man aged 29). This patient is said to have
recovered from his neuritis in four weeks; but the
knee-jerks were still absent three months afterward.
In one of Putnam's16 cases a man of middle life

never recovered his strength after severe and typical
influenza. After the subsidence of the early symp-
toms he began to suffer with severe epigastric pain of
the character of the girdle sensation, which followed
him for a year. He dragged himself about and tried
to work, but the weakness of the leg gradually passed
over into a condition of incoordination so great that
he could walk but a few steps alone. There was not
much paresthesia but a high degree of impairment of
sensibility in feet and legs, passing gradually to the

13 Referred to by Robert Gross, Inaug. Diss. Erlangen[ill]1894.
14 Putnam, J. J.: loc. cit.
15 Westphalen: Petersburger med. Woch., 1890, No. 48.
16 Putnam, J. J.: Boston Med. and Surg. Jour., Oct. 27, 1892.

upper part of the thigh. The knee-jerks were absent.
The hands were somewhat ataxic and there was a

slight lack of control over the bladder. There were
no pupillary symptoms.
Dr. S. Shimamura" has reported a case of myelitis

from ascending neuritis. The patient was a woman

aged 29. Death resulted.
Leyden has reported a case of influenzal polyneu-

ritis with disease of the cord, which is of special inter-
est because an autopsy was secured. The patient was
a woman aged 27. She had paresthesia in arms and
numbness in finger tips, chill, fever, frequent vomit-
ing, steadily diminishing loss of power in arms. In
about a week these symptoms were suddenly followed
by paralysis of the extremities and loss of voice.
There were marked sweatings, acute pains in hands
and feet, absent knee-jerks and muscle jerks, paraly-
sis of bladder and intestines. There were partial
reactions of degeneration. Diaphragm became para-
lyzed. Delirium, cyanosis, collapse and death resulted.
Immediately after the autopsy Goldschneider found a

pronounced intense neuritic atrophy of the perineal
and some twigs of the right radial nerves, and of the
trunk of the recurrent. The cord showed much
enlarged medullary longitudinal nerve fibers with
considerably thickened and seemingly swollen axis-
cylinders,
Thue's" case seems to be an instance of multiple

neuritis of the cranial nerves as well as of the spinal.
The patient exhibited paresis of all the limbs, double
facial paralysis, with complete reaction of degenera-
tion, diplopia, anomalies of taste and slight anesthe-
sia. These symptoms gradually developed during
convalescence from influenza. The diagnosis was

polyneuritis of the sixth and seventh cranial nerves,
possibly also of the glossopharyngeal and hypoglossal
as well as of the extremities.

Bruns has reported two cases which ended fatally.
In the first, a general palsy, resembling Landry's
paralysis, progressed from below upward and ended
fatally. In the second, a man with tedious intestinal
catarrh developed paralysis, first in the tongue and
throat. He died on the seventh day. I have been
unable to find the original report of these cases.
They are referred to in Robert Cross's thesis.

Eisenlohr reported to the Hamburger Aerztliche
Verein two cases. In the first, a boy 5 years old,
shortly after a mild attack of influenza, exhibited
paresis of the lower limbs, of the throat muscles and
of the soft palate; then followed symptoms of weak-
ness of the upper extremities. In the second case, a

woman 44 years old, suffered eight days after moder-
ate influenza with a general muscular paralysis, with
abolition of reflexes, intense hyperesthesia of the skin,
dyspnea and acceleration of the pulse. The mind
was not affected. Death occurred on the second day.

Reformatsky has reported to The Neurological
Society of Kazan a singular outbreak ( epidemic he
calls it) of neuritis. Eight members of one family
all fell ill at nearly one time. At the onset they
complained of weakness, headache, chills, coryza and
gastro-intestinal catarrh. A short time after the onset
there developed numbness of the limbs, weakness and
emaciation. The knee-jerks were abolished, the
muscles atrophied and pressure along the course of
the nerve trunks was very painful. Other symptoms
were paresis and disturbance of sensation in the

17 Shimamura, S.: Ztschrift. f\l=u"\rklin. Med., 1894. xxiv, 531.
18 Thue: Quoted by Ross and Bury, op. cit., from Norsk. Mag.

Downloaded From: http://jama.jamanetwork.com/ by a New York University User  on 05/24/2015



limbs. He says there was, therefore, a peripheral
polyneuritis, occurring in several members of one
family, consecutive to an infectious disease, probably
la grippe.

Trophic, symptoms.—These have not been marked
in any of my cases. In one case the fingers became
glazed and the arms and scalp scaly. In the case

reported by Mills,19 a woman of middle life had a

sharp attack of influenza five weeks before she came
under his observation. On her recovery she was
extremely weak in the legs and was scarcely able to
drag herself around. In a few days her feet and legs
began to swell and to be painful, and soon became of
enormous size and exquisitely tender. The swelling
was firm, not pitting on pressure; myxedemoid in
character. There was great tenderness on squeezing
the feet and ankles or handling the nerves and muscles.

The only case at all analogous to this one is that
mentioned by Tessier.20 A woman, 49 years old,
developed cutaneous sclerema following well-marked
influenza.
In looking up the literature of multiple neuritis

following influenza I have found thirty cases reported.
This number does not include the case of Havage,
because the patient being an inn-keeper and 40 years
old is open to the suspicion of having alcoholic paral-
ysis. The case of Henoch (girl 10 years old, com-
plete paralysis of all the muscles of the left arm) is
rejected because it seems to me best not to include
under multiple neuritis cases in which only nerve
trunks in close association are involved. For the
same reason the six cases of scapulo-humeral neuritis
reported by Joffroy21 are not included. Finally the
eight cases of Reformatsky are rejected chiefly because
the brief reference to them at second hand in a French
journal does not enable one to judge of their nature.
If to the thirty cases collected from the literature the
six cases observed by the writer are added we have a
total of thirty-six cases. The great majority of these
are instances of peripheral neuritis; in a few the cra-
nial nerves also are involved and in a few also, as

already mentioned, the spinal cord was at the same
time affected.

The disease seems to be an intoxication of the nerve
trunks. This intoxication may be sufficient to pro-
duce rapid destruction of the nerve fibers or only
enough to cause more or less pain—an irritative
instead of a paralytic toxemia. The salicylates are
useful in these cases, probably because they seem to
have the power of promoting the elimination of cer-
tain toxic agents.

CONCLUSIONS.
1. Influenza, like other infectious diseases, may be

followed by neuritis and multiple neuritis.
2. One sex does not seem to be more liable to mul-

tiple neuritis that the other.
3. It occurs most frequently between the twenty-

fifth and forty-fifth years; and appears during conva-
lescence in a few days or two or three weeks after the
influenza has subsided.

4. It may present sensory, motor, vasomotor or tro-
phic symptoms or all combined, but sensory and
vasomotor symptoms are more prominent than in diph-
theritic and some other causes of multiple neuritis.

5. The great majority of the cases recover, both as

regards restoration of function and power as well as

19 Mills, C. K.: loc. cit.
20 Tessier, J.: op. cit.
21 Joffroy: La Semaine M\l=e'\d.,1890, x, p. 109.

regards life. Five of the thirty-six cases collected in
this paper died. In one of Bruns' cases the symptoms
resembled Landry's paralysis, in the other there was

paralysis of the tongue and throat. In Eisenlohr's
fatal cases there was general motor paralysis with
intense hyperesthesia of the skin. In Ferguson's
case the neuritis was visceral and in Leyden's fatal
case there was coincident disease of the cord.

6. Recovery does not usually take place under four
weeks and may be delayed for months.

7. Treatment should consist first of absolute rest in
bed. Anodynes must be given in sufficient dose to
relieve pain, when that is a prominent symptom.
Morphin hypodermically may be necessary, but may
be often substituted with advantage by codein. The
antipyretic anodynes are insufficient in any safe dose
if the patient has pains for many days. The salicy-
late of cinchonidin is distinctly valuable, especially
when the pain is not of the greatest intensity. At a
later stage potassium iodid and the bichlorid of mer-

cury in small doses are helpful. When the pain is in
an extremity firm pressure with a flannel bandage
gives great comfort. Blisters over the painful nerve
trunks when they are superficial are also valuable in
relieving pain.

Close watch must be kept on the action of the heart
and the character of the breathing. Most of the
fatal cases die through paralysis of the diaphragm.
The closest attention must be given throughout the
course of the case to the nutrition of the patient and
to the condition of the skin, especially over portions
of the body where pressure occurs.
As far as possible the stomach should be reserved

for food. Medicine in these cases acts better when
given hypodermically, and the stomach is not so

likely to be deranged. This caution applies especially
to the giving of anodynes.

8. Finally, while I think diphtheria as a cause can
be excluded in the cases which I have seen, both
from the absence of any clinical evidence of it in the
patient or his surroundings and from the fact that
diphtheritic neuritis is almost purely motor, yet I can
not exclude the poison concerned in the production
of follicular tonsillitis—infectious tonsillitis, for some-
times this is associated with influenza, and it may
produce as much headache, backache and prostration
as usually characterize the onset of influenza itself.
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THE ORIGIN OF CORPORA AMYLACEA
IN THE PROSTATE GLAND.

BY JOSEPH RILUS EASTMAN, B.Sc.,M.D.
INDIANAPOLIS, IND.

The formations designated by Seigert as corpora
colloidea, and commonly known as corpora amylacea,
have been observed in various organs. Morgagni saw
them first in the prostate gland in 1723. Virchow
found them later in the brain, spinal cord, at the neck
of the bladder, and in the so-called female prostate
(delicate tubular glands surrounding the female
urethra). Friedrich found them in the lung;
Lubarsch in a tumor of the supra-renal capsule, and
Hildebrand in a malignant growth from the sternum.
Widely varying hypotheses concerning the histo-

genesis of these bodies have been proposed by those
whose attention they have attracted, the same after
painstaking investigations, but none has led to an

agreement as to the meaning of the observations
made.
Morgagni compared the concretions macroscopic-

ally with snuff particles, and regarded them as a path-
ologic product of precipitation in prostate secretion.
Virchow remarked the gray-blue nuance of color
upon application of iodin, the characteristic reaction
of amylum and called the little formations corpora
amyloidea; likewise Haller and Purkinje.Friedrich examined the corpora amylacea in the
respiratory organs and considered them the product
of hemorrhage or exudation into the lung tissue, and
composed of some carbohydrate which is developed by
chemic metamorphosis of the protein of extravasated
blood.
Paulitzki treated concretions in the prostate with

saliva and found that a few of these, which had pre-
viously given the blue reaction with iodin, after the
application of saliva, responded with a brown tint. In
these he found sugar by Trommer's test. Other con-
cretions gave a brown reaction with iodin, without
previous treatment with saliva, and some the blue of
amylum with a brown peripheral zone. These phenom-
ena led him to the assumption that two substances,
cellulose and amylum are concerned in the formation.
Jürgens (1875) showed that corpora amylacea stained
with methyl violet, become red, as does amyloid.

Zahn (1878) noticed in corpora amylacea of the
lung, besides a concentric arrangement of layers, a

regular and symmetric radial marking. He found
variously formed corpora, round, oval and triangular
with rounded corners. The black nucleus, which is
so often observed, he took to be a foreign body. He
found also bodies in the form of drops which resem-
bled degenerated epithelium. In these no radial
marking was detectable. Zahn gave it as his opinion
that the corpora are either a product of extravasated
blood (Friedrich) or of degenerated epithelium
(Langhans). According to Favre, a pupil of Zahn,
the corpora amylacea may nearly always be found in
the adult, are formed by the degeneration of mucous
membrane epithelium, and are increased in certain
constitutional diseases.

Ceci, who studied the corpora amylacea of the nerv-
ous system, found that osmic acid stains these in-
tensely brown, while genuine amyloid gives no reac-
tion with this acid.
Stilling speaks of a peculiar metamorphosis of the

protoplasm of dying cells. He considers the hyaline
masses so formed beginning corpora, and says the for-
mation is favored by conditions which give rise to
stagnation of the gland secretion: 1. Hyaline degen-
eration of muscular fibers. 2. Myxangioitis (of
Recklinghausen). Stilling's corpora were concen-

trically laminated but not striped radially.
Posner, in an elaborate article (1883), proved that

the prostatic concretions are not made up of veget-
able starch and further attempted to show that their
micro-chemic properties do not justify their classifi-
cation under the head of amyloid matter. He assumed
that the prostatic epithelium contains some substance
upon the presence or absence of which the specific
reaction in the corpora amylacea depends. This spe-
cific material he believed to be lecithin. After he had
removed the lecithin with boiling ether, the concre-
tions, although they retained their contour, gave no
reaction upon the application of iodin. In short he
classified the corpus amylaceum as a calculus.

Seigert (1893) busied himself with the study of
the concretions of the lungs. He says that in these
the single layers, seen in cross section, do not blend
into each other as in the prostatic concretions, nor has
he ever seen a blue peripheral ring.
After treatment with hydrochloric acid, he found

in the centrum of corpora a defect corresponding in
form to a cell, and in all concretions in which blue
nuclei were not actually present, their absence was
accounted for by this phenomenon. The sections
being boiled in concentrated hydrochloric acid lost
their structure, only the elastic fibers of the lung tis-
sues remaining intact. As a peculiarity, Seigert men-
tions that he found such concretions in the branches
of a capillary. He also observed a transition from
degenerated epithelium into hyaline masses. (The
latter with neither specific color reaction nor radial
striation, but possessing strong resistance againstchemic reagents and showing a tendency to calcifica-
tion.) He decalcified the concretions wTith phlorogly-
cerin. In the prostatic gland structure itseK, Seigert
found cystic dilatation of the canals and partial degen-
eration of the smooth muscle fibers about the ducts,
and further the myxangioitis hyalinosa of the ducts,
described by Stilling.

Seigert attributes two principal qualities to the
corpora amylacea: 1. Strong light-reflecting power.
2. Great resistance against the strongest chemic
reagents.

The origin of the corpora of the prostate he refers
to a union of cell products with gland secretions and
tissue juices.
In reference to the origin of the corpora in the

lungs he confirms the theory of Zahn, namely, that
of the blending of hj aline drops, the product of
degenerated epithelium about any possible nucleus.
A direct transition from cellular elements to corpora
amylacea he deems improbable, assuming preferably
that insoluble elements of the alveolar contents are
precipitated about some substance which serves as a
nucleus and from this moment take on a radial stria-
tion and show the characteristic iodin reaction.
In the prostate, Seigert observes that "substances

are set free by degeneration of gland epithelium
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